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COMMENTARY
Growth Hormone and the Risk of Malignancy{

Blanche P. Alter, MD, MPH*

The possible association between growth hormone
therapy andmalignancywas first proposed in a 1988 report
of five Japanese patients who developed leukemia after
growth hormone exposure [1]. Since then, nearly 60 cases
have been reported, in which 50 developed leukemia, and
10 had lymphomas or solid tumors (most reports sum-
marized inWatanabe et al., Fradkin et al., andBlethen et al.
[2–4]).Several of thosewith leukemiahadpriorconditions
that were thought to increase the risk of secondary
leukemia, including Fanconi Anemia, Bloom Syndrome,
DownSyndrome, and brain tumorswhich had been treated
with radiation therapy. The Lawson Wilkins Pediatric
Endocrine Society and the Growth Hormone Research
Society concluded that there is no evidence that the risk of
leukemia is increased in growth hormone-deficient pa-
tients without other underlying conditions who receive
growth hormone treatment. However, these organizations
also provided a cautionary note, stating ‘‘Certain patient
groups, who occasionally receive GH treatment, carry an
intrinsic risk of developing malignancies including those
with neurofibromatosis type 1, Down’s and Bloom’s
syndromes, and Fanconi’s anemia. Although there is no
evidence that GH replacement poses an increased cancer
risk, we recommend that such children will be carefully
monitored with regard to tumor formation’’ [5]. In relation
to patients with syndromes with a malignant diathesis, the
2003 guidelines from the American Association of Clini-
cal Endocrinologists states ‘‘the high risk of malignant
tumor or leukemia has prompted many pediatric endocri-
nologists to recommend that GH not be used because
occurrence of a malignant condition might then be linked
(appropriately or not) to the GH’’ [6]. In addition,
Rapaport et al. hypothesized that GH deficiency itself
might be associatedwith an increased risk of leukemia [7].

It is difficult to determine whether there is a risk of
leukemia related to treatment with GH, because of the
small number of reported cases. The standardized inci-
dence ratio was estimated to be as high as 9.4 in Japan [8],
and between 2 and 5 in theUSA [3,9,10]; the higher values
were statistically significant due to the inclusion of
patients with underlying leukemia susceptibility disorders
of the types mentioned above. It was also noted that
patients with acromegaly may be at increased risk of
leukemia [11]. In addition to the potential risk of leuke-
mia, the use of growth hormone was reported to be asso-

ciated with an increase in second malignancies, primarily
osteosarcomas, in patients who received GH following
treatment for leukemia [12]. Finally, an increased inci-
dence of colon cancer and Hodgkin disease was observed
in the UK pituitary growth hormone cohort [13]. All of
these studies were limited in their ability to definitively
address this question due to small numbers of cases with
cancer.

The Endocrine community appears to be reassured that
GH therapy per se does not lead to malignancy [5].
However hematologists and oncologists may need to
remain alert to this possible association. Our patients are,
by definition, among those in the high-risk categories, for
whom the available evidence is less reassuring. They may
have already had cancer, such as brain tumors or leukemia,
for which they received radiation and/or chemotherapy.
Alternatively, they may have primary disorders with
known high risks of cancer. These include conditions with
defects in responses to DNA damage, such as Fanconi
Anemia, as well as other bone marrow failure syndromes,
including Diamond-Blackfan Anemia, dyskeratosis con-
genita, and Shwachman-Diamond Syndrome [14,15].

More than 100 cases of leukemia have been reported in
patients with Fanconi Anemia, as well as a similar number
who had solid tumors, primarily squamous cell carcino-
mas of the head and neck, as well as gynecological tumors
[14]. Two of the FA patients with leukemia had been
treated with GH [16,17]. At least 10 patients with
Diamond-Blackfan Anemia are known to have developed
leukemia, as well as 2 with myelodysplastic syndrome,
and 17 patients had solid tumors. The latter group included
1with colon cancer, and 5with osteogenic sarcomas; these
cancer types were also associated with GH use in the
general population [12,13]. In addition, 2 of the DBA pa-
tients with osteogenic sarcomas had receivedGH. Patients
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with dyskeratosis congenita also have a high risk of
leukemia and solid tumors, while patients with Shwach-
man-Diamond Syndrome are at high risk of leukemia (and
many of the SD patients are also short).

Children with ‘‘idiopathic’’ short stature are those in
whom provocative endocrine testing does not demonstrate
GH deficiency. Nevertheless, there are studies in which
such children were treated with GH, and although they do
appear to show initial growth acceleration, it is not
apparent that they ultimately achieve a greater adult height
than in untreated controls [18]. Reports of the use of GH in
small numbers of FA or DBA patients have also indicated
that there is an improvement in short term growth velocity,
unrelated to whether GH deficiency was diagnosed, but
none of these patients had reached their adult heights, and
thus the long-term efficacy could not be determined
[19,20].

It is worth pointing out that associations identified by
case reports or case series do not prove causality. There are
clearly insufficient numbers, and no prospective cohorts or
retrospective case-control studies that would provide
better insights into this problem. However, there is some
biologic plausibility, since growth hormone treatment
leads to increased levels of insulin-like growth factor
(IGF-1), which itself has been implicated in cancer
risk [21].

GH deficiency is a real problem for some FA and some
DBA patients, due to pituitary stalk interruption or other
endocrine etiologies [22–25]. However, these are the
same patients who are at high risk of leukemia and other
malignancies, and in whom the association of GH and
subsequent leukemia has been observed. There are no data
to prove that the intrinsic risk of leukemia is further
exacerbated by GH treatment, particularly if the dose of
GH is at the level of physiologic replacement. Never-
theless, this possibility requires serious consideration by
the physicians and the families involved, and absence of
data should not necessarily be construed to mean absence
of an effect.
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